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*  Few neutrino-nucleus interactions measured at
E, <300 MeV (tig. 1), energies relevant for supernova v
* 127 charged-current interaction proposed for solar and

supernova V, detection by Haxtonl?!| can study interaction

with well understood neutrino source at SNS

*  Measurement of cross section could provide insight for

o, quenchingl at 2 momentum transfer of ~30 MeV, * NalvE (Nal v-Experiment) designed to measure inclusive 2l charged-current signals, energy dependence ; Fig. 10. Current desigfll for ton-scla(l:if Aot . ;
. . . o _
relevant for neutrinoless double beta decay * Consists of twenty-four 7.7-kg Nal[T1] scintillators, ~20 m from SNS target, prototype for larger detector Larger ctector (3 (IO_I_ crystals) Wiu 1m}Ir0\.7€ chafse
[otopelRenction Channe [Souroe [ xperiment_[Messroment (10 * e Theory (10 % o) * 'Triggers with internal logic, wavetorms separated into eight 1250-ns windows, counts integrated in windows current statistics, also measure CZ(; crent elastic neutrino-
2y ‘H(v,,e )pp Stopped =/ |LAMPF 52 + 18(tot) 54 (IA) (Tatara et al., 1990) . T
G | 2C(re.e ) ?Nps Stopped =/ |KARMEN 9.1 + 0.5(stat) + 0.8(s );".\mmpolc (Donnelly and Peccei, 1979) : : : : : : : _j,
e S o 0 b * Calibrate and track gain changes over time using intrinsic “’K and 2"9T1 peaks nucleus scattering (CEVINS) on ~Na
Stopped =/ LSND 8.9 4+ 0.3(stat) £ 0.9(sys) |8.2 [CRPA] (Kolbe et al., 1999h) . . ® ° * ° *
eyt |siopped ofp |KARMEN |51 506000 £05(m8) |54 [CRPA] (olb o o, 9000 * Largest background for reaction from cosmic muons, veto panels and steel used to reduce backgrounds Dual gain base designed to achieve dynamic range for both
5:19;,;,(::[1?:,; ffi,u :(;*(z][:kmu . 4.1 [She ll] H nd S, zoom . . . . ‘E _ :
I e b * See poster #13 for a machine-learning approach to further reducing cosmic muon backgrounds C VINS and charged-current signals (3 keV to 55 MeV)
Gy icr |Storped oy |KARMEN |10 100tat) & 0.50me) 105 [CRPAI (Koleo of t, 19660) =T 1132 1314 s 6l 7 R - Al backgrounds e FKEach crystal deployed needs to be characterized first,
2C(yu, u )X |Decay in Flight|LSND 1060 + 30(stat) + 180(sys H%E)HS;,U“E( 1: A] (K 1“\ zil(n; 1999b) sof— %104? Background after veto cut COmpleted for NlSO Crystals SO far!
1115 [Green's Function] (Meucci et al., 2004) - O o . . . .
(v, p ) *Ng.o. | Decay in Flight|LSND 56 + 8(stat) + 10(sys) 68-73 [CRPA] (Kolbe et al., 1999h) 60:— g 10 E_ ¢ COHSU’L‘[CUOH Wlll beglﬂ SOOI], deplOymeIlt tO Start 1n 2020
56 ‘Shen‘ (Hayes and S, 2000) o [ () 5 ;_ .
R T oo [Pl et )t e 4,185 <l 5 F * See poster #554 for more details on ton-scale detector
| ) T source |SAGE 333:388&2 0.0070 [Shell] (Baheall, 1997) 20— é 10;'? evt/3 SNS yr /3388 kg / 1 MeV @ 1.4 GW with 99% veto eff
127 "{ve,e”)?"Xe |Stopped =/u  |LSND 284 + 91(stat) + 25(sys) |210-310 [Quasi-particle] (Engel et al., 1994) O 1;_ 4000 b expected
Fig. 1. Neutrino-nucleus cross section measurements for low energy terrestrial sources from [1]. ’ - R T T N 2000 = -
0I l 1000I 2000 3000 4000 5000 6000I 7000 l8IOO(')I I900(13I - 0 10 20Energy (3h9|eV) 40 50 w/o neutron

Time (ns) 2000

P reVI 0 U s M e a s U re m e n t Fig. 4. Waveform showing accumulators configuration Fig. 5. Backgrounds with and without veto cut .

P P zz } expegted v//
Neutrinos at the SNS Signal Prediction & g, B .
* Spallation Neutron Source (SNS) creates neutrinos *  Use MARLEYP! to simulate allowed v, charged- £
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) 9% Capture ’ e 'Total cross SGCtiOIl, states excited depend on g A[3] Fig. 11. Expected charged current signal for a 3388kg detector after 3 years of operation.
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